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This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 6 sheet(s). 
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1 . With regard to the elements of the international application:* 

| | the international application as originally filed. 
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| X | the description, pages 1,5-14, as originally filed, 
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pages 2-4 , received on 14 June2001 with the letter of 13 June 2001 

X the claims, pages , as originally filed, 

pages , as amended (together with any statement) under Article 19, 
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| [ the drawings, pages , as originally filed, 

pages , filed with the demand, 
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international application as filed has been furnished. 
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£ | the description, pages 
j J the claims, Nos. 
I the drawings, sheets/fig. 
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go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17). 

* Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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Industrial applicability (IA) 



Claims 1-20 
Claims 

Claims 1-20 
Claims 
Claims 1-20 
Claims 



YES 

NO 
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2. Citations and explanations (Rule 70.7) 

Novelty (N) 1-20 

Claims 1-20 are novel in the light of Topp, K. S. et al, Neuroscience, Vol. 71(4). Ppl 133-144(1996). 

The citation does not teach that HSV transport in neurons or other cells such as RPE cells involves a direct 
interaction (i.e. specific binding) between a motor protein such as Kinensin and a structural tegument protein 
of HSV. Specifically, the citation does not disclose an agent which prevents binding between a structural 
tegument protein of the virus and a motor protein in the neuron or cell. 

Inventive Step (IS) 1-20 

As above. 
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all three viral components, nueleocapsid, tegument and glycoproteins was 
inhibited by nocodazole, indicating their dependence on microtubule- 
associated transport. Brefeldin A, however, inhibited glycoprotein transport 
but not micleocapsids confirming that the two are transported along separate 

5 pathways and indicating the close association of HSV glycoproteins with 
Golgi/intermediate compartment membranes. 

The present inventors have now obtained useful evidence for the direct 
interaction between a viral structural tegument protein and an ubiquitous 
cellular protein. This new information has been used to develop methods 

10 and compositions to alter viral transport and movement in cells. 

Disclosure of Invention 

In a first aspect, the present invention provides a method of preventing 

or reducing transport of a neurotropic virus within a neuron or cell, the 
15 method comprising providing to said neuron or cell a compound preventing 

binding between a structural tegument protein of the virus and a motor 

protein in the neuron or cell such that virus transport in the neuron is 

prevented or reduced. 

In a preferred embodiment the neurotropic virus is Herpes simplex 
20 virus (HSV), varicella-zoster virus, or rabies virus. More preferably, the virus 

is HSV, the structural tegument protein is USll, and the motor protein is 

Hnesin. 

The method according to the invention can be carried out by providing 
a compound to a neuron or cell capable of preventing binding between a 
25 structural tegument protein of a neurotropic virus and a motor protein in a 
neuron or cell. 

In one preferred form, the compound is a motor protein-like molecule 

which binds the structural tegument protein thereby preventing the normal 

interaction of the virus with cellular motor protein. 
30 The motor protein-like molecule can be any suitable molecule and 

would include mimics of the motor protein or a parts of the motor protein to 

which the structural tegument protein binds. 

When the motor protein is kinesin in the case of HSV, the kinesin-like 

molecule can be any suitable molecule and would include mimi cs of kinesin 
35 or a par ts of kinesin to which the structural tegument protein USll of HSV 

binds. 



AMENDED SHE£T 
'PEA/AD 



PCT/ftU 00/00873 
Received 14 June 2001 



3 

In another preferred form, the compound is a structural tegument-like 
molecule which binds to a motor protein of a neuron or cell thereby 
preventing the normal interaction between the neuron or cell with the virus. 
The structural tegument-like molecule can be a mimic of a viral tegument 
protein or a part of the tegument protein to which a cellular motor protein 
binds. Preferably, the virus is Herpes simplex virus, the structural tegument 
protein is USll, motor protein is kinesin and the structural tegument-like 
molecule is a mimic of USll or a part of USll to which the motor protein 
kinesin binds. 

Knowing how these types of viruses move in neurons to infect neurons 
other cells and ultimately form lesions is an important advance and is useful 
for the development of antiviral strategies. Usually, during the latent state 
these viruses do notxause any real problems to an individual. It is during 
the active phase of the virus where clinical manifestations occur and 
suffering is caused. Preventing the actual transport of the virus down 
infected neurons should at least combat or prevent the clinical symptoms of 
re-infection. Similarly, preventing movement up the neuron may prevent the 
formation of latent state of the virus in ganglia or at least reduce the 
incidence of re-occurrence of manifestations of the disease in infected 
individuals. 

In a second aspect, the present invention provides a modified 
neurotropic virus which has lost or has reduced ability to be transported in 
neurons, the virus comprising a mutation in a tegument protein such that the 
mutated tegument protein has abnormal interaction with a cellular motor 
protein. 

In a third aspect, the present invention provides use of a compound to 
prevent or reduce the interaction between a neurotropic viral tegument 
protein with a cellular motor protein to prevent or reduce viral transport in a 
neuron. 

In a preferred embo dime nt of the second and third aspects of the 
present invention, the neurotropic virus is Herpes simplex virus (HSV], 
varicella-zoster virus, or rabies virus. More preferably, the virus is HSV, the 
structural tegument protein is USll, and the motor protein is kinesin. 

In a fourth aspect, the present invention provides an antiviral 
composition comprising a compound capable of preventing 
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binding between a structural tegument protein of a neurotropic virus and a 
motor protein in a neuron. 

Preferably, the neurotropic virus is selected from the group consisting 
of Herpes simplex virus, varicella-zoster virus, and rabies virus. 
5 Preferably, the virus is Herpes simplex virus, the structural tegument 

protein is USll, and the motor protein is kinesin. 

In one preferred form, the compound is a motor protein-like molecule 
which binds to the structural tegument protein of the virus thereby 
preven ting normal interaction of the virus with cellular motor protein of a 
10 neuron. Preferably, the motor protein-like molecule comprises a mimic of a 
cellular motor protein or a part of the motor protein to which a structural 
tegument protein of a virus binds. 

In a further preferred form, the virus is Herpes simplex virus, the 
motor protein is kinesin and the motor protein-like molecule is a mimic of 
15 kinesin or a part of kinesin to which the structural tegument protein USll of 
Herpes simplex virus binds. 

In another preferred form, the compound is a structural tegument-like 
molecule which binds to a motor protein of a neuron or cell thereby 
preventing the normal interaction between the neuron or cell with the virus. 
20 The structural tegument-like molecule can be a mimic of a viral tegument 
protein or a part of the tegument protein to which a cellular motor protein 
binds. Preferably, the virus is Herpes simplex virus, the structural tegument 
protein is USll, motor protein is kinesin and the structural tegument-like 
molecule is a mimic of USll or a part of USll to which the motor protein 
25 kinesin binds. 

The composition can further include additives, diluents, excipients 
and the like which can be used in clinical and health situations. 

This study raises many questions about the mechanisms of tegument 
formation, location of USll in the tegument of HSV, the potential role of 
30 motor proteins other than kinesin(s) and homologous interactions mediating 
the transport of other neurotropic viruses. Studies to map minimal binding 
regions of USll and uKHC and identification of other cellular factors which 
facilitate or contribute to the interaction will be useful. Inhibition of this 
interaction by peptides and/or peptidomimetic analogues could provide a 
35 new strategy for antiviral treatment for this and other neurotropic viruses. 
Incorporation of deletions into specifically attenuated live HSV (or other 
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CLAIMS: *•■ 

1. A method of preventing or reducing transport of a neurotropic virus 
within a neuron or cell the method comprising providing to said neuron or 
cell a compound preventing binding between a structural tegument protein of 

5 the virus and a motor protein in the neuron or cell such that virus transport 
in the neuron or cell is prevented or reduced. 

2. The method according to claim l wherein the neurotropic virus is 
selected from the group consisting of Herpes simplex virus, varicella-zoster 
virus, and rabies virus. 

10 3. The method according to claim 2 wherein the virus is Herpes simplex 
virus, the structural tegument protein is US11, and the motor protein is 
kinesin. 

4. The method according to any one of claims 1 to 3 comprising providing 
to a neuron or cell a compound capable of altering or preventing interaction 

25 between a structural tegument protein of a neurotropic virus and a motor 
protein in the neuron or cell. 

5. The method according to claim 4 wherein the compound is a motor 
protein-like molecule which binds to a structural tegument protein of the 
virus thereby preventing the normal interaction of the virus and neuron or 

20 cell. 

6. The method according to claim 5 wherein the motor protein-like 
molecule comprises a mimic of a cellular motor protein or a part of the motor 
protein to which the structural tegument protein binds. 

7. The method according to claim 6 wherein the virus is Herpes simplex 
25 virus, the motor protein is kinesin and the motor protein-like molecule is a 

mimic of kinesin or a part of kinesin to which the structural tegument 
protein USll of Herpes simplex virus binds. 

8. The method according to claim 4 wherein the compound is a structural 
tegument-like molecule which binds to a motor protein of a neuron or cell 

30 thereby preventing the normal interaction between the neuron or cell with 
the virus, 

9. The method according to claim 8 wherein the structural tegument-like 
molecule comprises a mimic of a viral tegument protein or a part of the 
tegument protein to which a cellular motor protein binds. 
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10. The method according to claim 9 wherein the vims is Herpes simplex 
virus, the structural tegument protein is USll, motor protein is kinesin and 
the structural tegument-like molecule is a mimic of USll or a part of USll to 
which the motor protein kinesin binds. 
5 11, A method according to any one of claims 1 to 10, wherein the method 
prevents or reduces transport of a neurotropic virus within a neuron. 
12. An antiviral composition comprising a compound capable of 
preventing binding between a structural tegument protein of a neurotropic 
virus and a motor protein in a neuron or cell. 
10 13. The antiviral composition according to claim 12 wherein the 

neurotropic virus is selected from the group consisting of Herpes simplex 
virus, varicella-zoster virus, and rabies virus. 

14. The antiviral composition according to claim 13 wherein the virus is 
Herpes simplex virus, the structural tegument protein is USll, and the motor 

15 protein is kinesin. 

15. The antiviral composition according to any one of claims 12 to 14 
wherein the compound a motor protein-like molecule which binds to a 
structural tegument protein of the virus thereby preventing the normal 
interaction of the virus and neuron or cell. 

20 16. The antiviral composition according to claim 15 wherein the motor 

protein-like molecule comprises a mimic of a cellular motor protein or a part 
of the motor protein to which a structural tegument protein of a virus binds. 

17. The antiviral composition according to claim 16 wherein the virus is 
Herpes simplex virus, the motor protein is kinesin and the motor protein-like 

25 molecule is a mimic of kinesin or a part of kinesin to which the structural 
tegument protein USll of Herpes simplex virus binds. 

18. The antiviral composition according to any one of claims 12 to 14 
wherein the compound is a structural tegument-like molecule which binds to 
a motor protein of a neuron thereby preventing the normal interaction 

30 between the ileuron or cell with the virus. 

19. The antiviral composition according to claim 18 wherein the structural 
tegument-like molecule comprises a mimic of a viral tegument protein or a 
part of the tegument protein to which a cellular motor protein binds. 
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20. The antiviral composition according to. claim 19 wherein the virus is 
Herpes simplex virus, the structural tegument protein is USll, motor protei 
is kinesin and the structural tegument-like molecule is a mimic of USll or t 
part of USll to which the motor protein kinesin binds. 
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